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10 BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

The present invention relates to an image display method and device 
for a plasma display panel (PDP). More specifically, the present invention 
relates to a PDP image display method and device for reducing flicker and 
15 dynamic false contour (DFC) generated when inputting 50Hz PAL (phase 
alternating by line) video signals to realize images. 

(b) Description of the Related Art 

A PDP is a display device for restoring image data input as electrical 
signals by arranging a plurality of discharge cells in a matrix pattern and 
20 selectively allowing the discharge cells to emit light. 

Gray displaying is needed so that the PDP may operate as a color 
display device, and a gray realization method for dividing a single field into a 
plurality of subfields and performing time-division control on the subfields is 
used to realize the gray display. 
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Flickers are closely related to the quality of images perceived by 
humans, as flickers tend to degrade the quality of human visual experience. 
The flickers are more frequently detected by human eyes as a screen becomes 
bigger or a frequency lowers. 
5 When images generated using PAL video signals are displayed on a 

large PDP, both of the above-noted conditions are met, thereby causing a lot of 
flickers. Therefore, when the PDP is driven at 50Hz using a minimum 
incremental arrangement or a minimum decrement arrangement which is a 
general arrangement of subfields used for the PDP, a lot of flickers are 
10 generated. 

Since the screen cannot be controlled in the above-noted two 
conditions that cause flicker, a method for controlling the frequency is used to 
reduce the flicker. 

Korean published application No. 2000-16955 discloses a conventional 
is method for reducing flicker generation by control of the frequency. In order to 
reduce large screen flickers generated when inputting 50Hz video signals to 
drive a PDP, subfields in a single frame are divided into two groups G1 and G2, 
and the subfields of the groups except the least significant bit (LSB) subfield are 
established to have the same configuration. In other words, luminance weights 
20 are similarly allocated to the subfields of the respective groups, as shown in FIG. 
1 . The above-described method is much more effective than the conventional 
subfield arrangement, such as the minimum incremental arrangement or the 
minimum decrement arrangement. 

Referring to FIG. 1, a total interval of a single frame is 20ms, and the 
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intervals of the respective groups G1 and G2 are fixed as 10ms. Two 
suspension intervals are provided, one of which is positioned at the end of the 
frame, that is, at the end of the second group G2, and the other of which is 
positioned between the two groups G1 and G2, that is, at the end of the first 
5 group G1. 

FIG. 2, for example, shows a partial realization of low gray by using a 
conventional subfield arrangement. 

As shown, in the case of displaying low gray such as a low gray of from 
0 to 11 by using a conventional subfield arrangement, a time difference 
10 between the subfields corresponding to the LSB and the LSB+1 is several ms. 

For example, in the case of low gray 3, the lowest subfield SF1 of the 
first group G1 is turned on, and the lowest subfield SF1 of the second group G2 
is turned on. In this instance, the subfield of the first group G1 is a subfield of 
the LSB, the subfield of the second group G2 is a subfield of the LSB+1, and 
15 the time difference between the subfields is 10ms, a very big difference. 

When the subfield arrangement of the Korean published application No. 
2000-16955 is used and error diffusion is applied to display low gray, the time 
difference between the subfields corresponding to the LSB and the LSB+1 is as 
big as several ms, and a light emission sustain time having the above-noted 
20 time difference is short. Therefore, a severe DFC can occur in a boundary of 
grays when an image sensed by eyes moves. 

For example, FIG. 3 shows a concept diagram of a DFC that would be 
generated when using the disclosure of the above-noted published application, 
when an image moves in the case where adjacent grays are 4 and 3. As shown 
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in FIG. 3, the DFC occurs at a total of five points when the image moves in the 
case adjacent grays are 4 and 3, and difference values between the highest 
gray 4 and a distorted gray from among original grays are respectively 2, 1 , 3, 2, 
and 1.5 depending on the generation points. These difference values show 
5 generation intensities of the generated DFC. The distorted gray while moving 
the image is displayed as color distortion, and it is displayed as color distortion 
in the DFC pattern. 

Since the PDP has high power consumption because of its driving 
features, an automatic power control (APC) for controlling the power 

10 consumption according to a load ratio (or an average signal level (ASL)) of a 
frame to be displayed is provided. The APC method controls the APC levels 
according to the load ratio of the input video data, and varies a number of 
sustain pulses for each APC level to control the power consumption to be below 
a predetermined level. 

15 Following the APC method, the number of sustain pulses applied to 

each subfield according to the load ratio is varied. That is, the total number of 
sustain pulses applied to the respective groups G1 and G2 is varied according 
to the load ratio, and since each subfield has a number of sustain pulses of as 
many as luminance weights that the corresponding subfield has, the number of 

20 sustain pulses applied to each subfield is also varied. 

FIGs. 4A through 4C show positions of the subfields and central 
positions of light emission for each APC in the conventional PDP subfield 
structure, FIG. 4A showing a case when the APC is the minimum, FIG. 4B 
showing a case when the APC is the maximum, and FIG. 4C showing a case 
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when a time of the first group G1 is greater than that of the second group G2. 

As shown in FIGs. 4A and 4B, time gaps TIME G1G2 and TIME G2G1 

between the central positions of light emission of the groups G1 and G2 are the 

same when the APC is the minimum and the maximum, and hence, the central 
5 positions of light emission of the first and second groups G1 and G2 have 

periodicity in many gray regions. Therefore, the conventional PDP subfield 

structure generates fewer flickers. 

However, as shown in FIG. 4C, when a subfield occupation time of the 

first group G1 is longer than that of the second group G2 in the case of forming 
10 partial gray irrespective of the APC level, the positions of the top subfields of the 

first and second groups that are turned on become different. Referring to FIG. 

4C, the time gap TIME G1G2 between the light emission centers of the first and 

second groups G1 and G2 is less than the time gap TIME G2G1 between the 

light emission centers of the second group G2 and a next frame's first group G1, 
15 and as a result, the light emission centers of the groups G1 and G2 lose 

periodicity, thereby generating flicker. 

SUMMARY OF THE INVENTION 

In an exemplary embodiment of the present invention is provided a PDP 
image display method and device thereof for varying a subfield start position 
20 according to a load ratio of a video frame at the time of driving by a subfield 
arrangement for 50Hz PAL video signals to substantially periodically maintain 
the light emission centers between subfield groups, thereby reducing flicker 
generation, and closely arranging the subfields corresponding to the LSB and 
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the LSB+1 used for forming low gray in the second subfield group G2 to reduce 
the time difference between the subfields for forming the low gray and minimize 
the DFC generated when an image moves. 

In one exemplary embodiment of the present invention, a PDP image 
5 display method is provided. The method includes: dividing an image of each 
frame displayed on a PDP corresponding to an input video signal into a plurality 
of subfields, each subfield corresponding to a bit that represents one of a 
plurality of luminance weights, the subfields including first and second subfield 
groups, and a number of the subfields included in the second subfield group 

10 being greater than a number of the subfields included in the first subfield group, 
combining the luminance weights of the subfields, and displaying gray, wherein 
at least one of the subfields, which is used for forming low gray, is included in 
the second subfield group, and wherein a start point of the second subfield 
group is varied according to a load ratio of the input video signal. 

15 In another exemplary embodiment of the present invention, the second 

subfield group is applied after the first subfield group in each frame. 

In yet another exemplary embodiment of the present invention, the 
luminance weights of said at least one of the subfields used for forming low gray 
correspond to least significant bit (LSB) and LSB+1, respectively. 

20 In still another exemplary embodiment of the present invention, said at 

least one of the subfields used for forming low gray is positioned at the start 
point of the second subfield group. 

In a further exemplary embodiment according to the present invention, 
the start point of the second subfield group in a first case precedes the start 
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point of the second subfield group in a second case, where the load ratio in the 
first case is greater than the load ratio in the second case. 

In a yet further exemplary embodiment of the present invention, an 
occupation time of the first subfield group includes a suspension time of the first 

5 subfield group, and varies according to the load ratio. 

In a still further exemplary embodiment of the present invention, the 
occupation time of the first subfield group reduces as the load ratio increases. 

In another exemplary embodiment of the present invention is provided 
a plasma display panel (PDP) image display method for dividing an image of 

10 each frame displayed on a PDP corresponding to an input video signal into a 
plurality of subfields, combining luminance weights of the subfields, and 
displaying gray. The method includes: determining whether the input video 
signal is a PAL signal; if the input video signal is the PAL signal: generating 
subfield data and address data corresponding to the input video signal; 

15 producing a number of sustain pulses based on a load ratio of the input video 
signal; determining a start point of each subfield; and generating a control signal 
for a subfield arrangement configuration based on the number of sustain pulses 
and the start point of each subfield; and applying the generated subfield data, 
the address data, and the control signal for the subfield arrangement 

20 configuration to the PDP, wherein the subfield data include first and second 
subfield groups, wherein a number of the subfields included in the second 
subfield group is greater than a number of the subfields included in the first 
subfield group, and wherein at least one of the subfields, which is used for 
forming low gray, is included in the second subfield group. 
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In yet another exemplary embodiment of the present invention, a PDP 
image display method is provided. The method includes: dividing an image of 
each frame displayed on a PDP corresponding to an input video signal into a 
plurality of subfields, each subfield corresponding to a bit that represents one of 
a plurality of luminance weights, the subfields including first and second groups, 
and a number of the subfields included in the second subfield group being 
greater than a number of the subfields included in the first subfield group, 
combining the luminance weights of the subfields, and displaying gray, wherein 
at least one of the subfields, which is used for forming low gray, is included in 
the second subfield group, and wherein light emission centers between the 
subfield groups are substantially periodically formed regardless of a variation of 
the load ratio of the input video signal. 

In still another exemplary embodiment according to the present 
invention, the substantially periodical formation of the light emission centers 
between the subfield groups is realized by making a first time gap between the 
light emission centers of the first and second subfield groups correspond to a 
second time gap between the light emission centers of the second subfield 
group and a first subfield group of a next consecutive frame. 

In a further exemplary embodiment of the present invention, a PDP 
image display for dividing an image of each frame displayed on a PDP 
corresponding to an input video signal into a plurality of subfields, combining 
luminance weights of the subfields, and displaying gray, includes: a video signal 
processor for digitizing the input video signal to generate digital video data; a 
vertical frequency detector for analyzing the digital video data output by the 
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video signal processor to determine whether the input video data is an NTSC 
signal or a PAL signal, establishing a corresponding result as a data switch 
value, and outputting the data switch value together with the digital video data; 
a memory controller for receiving the digital video data and the data switch 
5 value, generating subfield data and address data corresponding to one of the 
NTSC and PAL video signals in accordance with the data switch value, and 
applying the subfield data and the address data to the PDP, wherein the 
subfield data correspond to subfields including first and second subfield groups, 
a number of subfields included in the second subfield group is greater than a 

10 number of subfields included in the first subfield group, and at least one of the 
subfields, which is used for forming low gray, is included in the second subfield 
group; an automatic power control (APC) unit for detecting a load ratio of the 
digital video data output by the vertical frequency detector, calculating an APC 
level according to the detected load ratio, producing a number of sustain pulses 

15 corresponding to the calculated APC level, and outputting the number of sustain 
pulses; a subfield variable range determination unit for determining a variable 
range of each subfield according to the load ratio output by the APC unit, and 
determining a start point of each subfield within the determined variable range; 
and a sustain and scan pulse driver for receiving the number of sustain pulses, 

20 and an address pulse width of each subfield, a start position of each subfield, 
and a data switch value output by the subfield variable range determination unit, 
classifying as an NTSC video signal case or a PAL video signal case according 
to the data switch value to generate a subfield arrangement configuration, 
generating a control signal based on the generated subfield arrangement, and 
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applying the sustain pulses to the PDP. 

In a further exemplary embodiment according to the present invention, 
a method of displaying an image corresponding to an input video signal on a 
plasma display panel (PDP), using a plurality of subfields, is provided. The 
plurality of subfields are selectively used to form gray of the image. The method 
includes: organizing the subfields into first and second subfield groups, each 
subfield corresponding to a bit that represents one of a plurality of luminance 
weights, the second subfield group including subfields corresponding to least 
significant bit (LSB) and LSB+1, respectively; and forming low gray using the 
subfields corresponding to the LSB and LSB+1 in the second subfield group 



PRIEF PESCRIPTIQN OF THE PRAWINQS 

The accompanying drawings, which together with the specification, 
illustrate exemplary embodiments of the present invention, and, together with 
the description, serve to explain the principles of the present invention. 

FIG. 1 shows a conventional subfield arrangement; 

FIG. 2 shows a partial realization of low gray by using a conventional 
subfield arrangement; 

FIG. 3 shows a concept diagram of a DFC generated when an image 
moves in the case where adjacent grays are 4 and 3 in the conventional 
subfield arrangement; 

FIGs. 4A through 4C show positions of the subfields and central 
positions of light emission for each APC in the conventional PDP subfield 
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structure, FIG. 4A showing a case when the APC is the minimum, FIG. 4B 
showing a case when the APC is the maximum, and FIG. 4C showing a case 
when a time of the first group G1 is greater than that of the second group G2; 

FIG. 5 shows a subfield structure according to a first exemplary 
5 embodiment of the present invention; 

FIG. 6 shows a partial realization of low gray by using the arrangement 
according to the first exemplary embodiment of the present invention; 

FIG. 7 shows a concept diagram of a DFC generated when an image 
moves in the case adjacent grays are 4 and 3 in the subfield structure according 
io to the first exemplary embodiment of the present invention; 

FIGs. 8A and 8B show positions of the subfields and central positions of 
light emission for each APC in the subfield structure shown in FIG. 5, FIG. 8A 
showing a case when the APC is the minimum, and FIG. 8B showing a case 
when the APC is the maximum; 
15 FIGs. 9A through 9C show a subfield structure according to a second 

exemplary embodiment of the present invention, FIG. 9A showing a case when 
the APC is the minimum, FIG. 9B showing a case when the APC is the 
intermediate, and FIG. 9C showing a case when the APC is the maximum; 

FIGs. 10A and 10B show positions of the subfields and central positions 
20 of light emission for each APC in the subfield structure shown in FIG. 9, FIG. 
10A showing a case when the APC is the minimum, and FIG. 10B showing a 
case when the APC is the maximum; 

FIGs. 11A and 11B show relations between the APC level and the 
subfield interval (an occupation time), FIG. 11A showing a case of the subfield 
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structure according to the first exemplary embodiment, and FIG. 11B showing a 
PDP subfield structure according to the second exemplary embodiment; and 

FIG. 12 shows a block diagram of a PDP image display according to an 
exemplary embodiment of the present invention. 

5 

DETAILED DESCRIPTION 

In the following detailed description, only certain exemplary 
embodiments of the present invention are shown and described, by way of 
illustration. As those skilled in the art would recognize, the described exemplary 
10 embodiments may be modified in various different ways, all without departing 
from the spirit or scope of the invention. Accordingly, the drawings and 
description are to be regarded as illustrative in nature, and not restrictive. 

A PDP image display method in exemplary embodiments of the present 
invention will be described in reference to the drawings. 
15 FIG. 5 shows a subfield structure according to a first exemplary 

embodiment of the present invention. 

As shown in FIG. 5, a frame according to the first exemplary 
embodiment of the present invention includes two individual subfield groups G1 
and G2, and two suspension intervals 3 and 4 respectively provided to the end 
20 of the groups G1 and G2. 

The first group G1 has six subfields, and respective luminance weights 
of the subfields are established to be 4, 8, 16, 24, 32, and 40 from the lowest to 
the highest subfield, and they can be varied by a skilled person according to a 
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usage format. The second group G2 has eight subfields, and respective 
luminance weights are established to be 1, 2, 4, 8, 16, 24, 32, and 40 from the 
lowest to the highest subfield, and they can also be varied by a skilled person 
according to the luminance weights of the first group G1. In this instance, the 
subfield arrangement of the second group G2 is formed by adding the subfields 
of the LSB and the LSB+1 having the luminance weights of 1 and 2, 
respectively, to the subfield arrangement of the first group G1 so that the 
subfields of the LSB and the LSB+1 may be closely provided to the subfield 
arrangement of the first group G1 . 

In this instance, the first group G1 starts at a start position of the frame, 
that is, 0ms, and the total interval 'A' including the suspension interval 3 during 
which the APC does not operate because of the minimum load ratio is 
established to be less than 1 0ms. Therefore, the total interval of the second 
group G2 including the suspension interval 4 is established to be greater than 
10ms. 

FIG. 6 shows a partial realization of low gray by using the arrangement 
according to the first exemplary embodiment of the present invention. 

As shown in FIG. 6, in the case of representing low gray, such as the 
low gray ranging from 1 through 11, by using the subfield arrangement 
according to the first exemplary embodiment, the time difference between the 
subfields corresponding to the luminance weights of 1 and 2, i.e., the LSB and 
the LSB+1, is decreased so as to be negligible. 

For example, the lowest subfields SF1 and SF2 of the second group G2 
are turned on in the case of low gray 3. In this instance, since the turned-on 
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subfields SF1 and SF2 are within the second group G2, the time difference 
between the subfields is very small. 

Since the time difference between the subfields corresponding to the 
LSB and the LSB+1 used for forming low gray becomes very small when the 
subfields are closely arranged to the start position of the second group G2, the 
DFC generated on the boundary of grays may be greatly reduced when an 
image sensed by the eyes moves. 

FIG. 7 shows a concept diagram of a DFC generated when an image 
moves in the case adjacent grays are 4 and 3 in the subfield structure according 
to the first exemplary embodiment of the present invention. 

As shown in FIG. 7, when the adjacent grays are respectively 4 and 3 in 
the subfield structure according to the first exemplary embodiment, the points 
where the- DFC occurs when an image moves are three, and the difference 
values between the highest gray 4 from among the original grays and the 
distorted gray are respectively 2, 0.5, and 2.5 depending on generation points. 
From this, it can be seen that the number of DFCs is reduced compared to the 
case of the conventional PDP subfield structure of FIG. 3, and the difference 
value between the distorted gray value and the original gray is reduced to half. 

Accordingly, much less DFC is generated in the subfield structure 
according to the first exemplary embodiment than in the conventional PDP 
subfield. 

A subfield position and a light emission center when the APC is 
performed in the subfield structure according to the first exemplary embodiment 
will now be described. 
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FIGs. 8A and 8B show positions of the subfields and central positions of 
light emission for each APC in the subfield structure shown in FIG. 5, FIG. 8A 
showing a case when the APC is the minimum, and FIG. 8B showing a case 
when the APC is the maximum. 

Referring to FIGs. 8A and 8B, a gap between the position of the light 
emission center of the first group G1 and the position of the light emission 
center of the second group G2 within the identical frame, for example, is 11ms 
when the APC is the minimum, and a gap between the position of the light 
emission center of the second group G2 and the position of the light emission 
center of the first group G1 of the next frame, for example, is 9ms, which is 
slightly less than the above-noted interval of 11ms. 

Referring to FIG. 8B, the gap between the positions of the light 
emission centers of the first and second groups G1 and G2 when the APC 
operates or becomes the maximum compared to the case when the APC is the 
minimum is matched with the case when the APC shown in FIG. 8A is the 
minimum, and the gap between the positions of the light emission centers of the 
second group G2 and the first group G1 of the next frame is matched with the 
case when the APC of FIG. 8A is the minimum. 

As described, when the APC is operated or becomes the maximum 
compared to the case when the APC is the minimum, the respective subfield 
intervals of the first and second groups G1 and G2 are reduced, and when the 
suspension intervals 3 and 4 are increased, the start point of the second group 
G2 is the same, the gap between the positions of the light emission centers of 
the first and second groups G1 and G2 within the same frame becomes farther, 
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and the gap between the positions of the light emission centers of the second 
group G2 and the next frame's first group G1 becomes closer, and accordingly, 
the gap of the positions of the respective light emission centers becomes 
substantially the same as the case of the minimum APC irrespective of APC 
5 levels. 

Hence, since the start position of the subfield is fixed with no relation to 
variation of the APC levels, i.e., since the start point of the second group G2 is 
fixed irrespective of the APC levels, the centers of the light emission of the 
groups G1 and G2 are non-periodically formed, thereby causing flickers. 
10 To solve this problem, a subfield structure according to a second 

exemplary embodiment of the present invention will be described. 

FIGs. 9A through 9C show a subfield structure according to a second 
exemplary embodiment of the present invention, FIG. 9A showing a case when 
the APC is the minimum, FIG. 9B showing a case when the APC is the 
15 intermediate, and FIG. 9C showing a case when the APC is the maximum. 

As shown in FIG. 9A, in the case of the minimum APC, since the 
subfield structure according to the second exemplary embodiment corresponds 
to that of the first exemplary embodiment shown in FIG. 5, no further description 
will be provided. 

20 As shown in FIG. 9B, differing from the subfield structure according to 

the first exemplary embodiment of FIG. 5, the interval 'B' of the first group G1 in 
the load ratio at which the APC operates becomes shorter than the interval *A' 
of the case when the APC does not operate (i.e., B<A), and hence, the start 
point of the second group G2 becomes earlier than that of the subfield structure 
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shown in FIG. 9A when the APC does not operate. In this instance, the 
suspension interval 5 is fixed to be matched with or slightly greater than the 
suspension interval 3 when the APC does not operate, and since the 
suspension interval 6 increases with inclusion of the increments of the 
suspension interval 5, it becomes much greater than the suspension interval 4 
when the APC does not operate. 

As shown in FIG. 9C, when the APC is the maximum with the 
maximum load ratio, the interval 'C of the first group G1 also becomes the 
maximum to be less than the intervals 'A' and 'B' of the respective FIGs. 9A 
and 9B, i.e., C<B<A. However, the suspension interval 7 is fixed to be matched 
with or slightly greater than the suspension intervals 3 and 5 of FIGs. 9A and 9B, 
and the suspension interval 8 becomes greater than the previous suspension 
intervals 4 and 6. 

FIGs. 10A and 10B show positions of the subfields and central positions 
of light emission for each APC in the subfield structure shown in FIGs. 9A-C, 
FIG. 10A showing a case when the APC is the minimum, and FIG. 10B showing 
a case when the APC is the maximum. 

As shown in FIGs. 10A and 10B, the subfield intervals of the first and 
second groups G1 and G2 are reduced, and the suspension intervals thereof 
are increased when the APC is the maximum compared to the case when the 
APC is the minimum. 

In this instance, since the start point of the second group G2 is varied 
toward the first group G1 according to the APC levels, the gap between the 
positions of the light emission centers of the first and second groups G1 and G2 
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within the same frame becomes closer (e.g., 10ms) than the conventional case, 
and the gap between the positions of the light emission centers of the second 
group G2 and the next frame's first group G1 becomes farther (e.g., 10ms) than 
the conventional case. 
5 As described, the gap of the positions of the light emission centers of 

the subfield groups G1 and G2 has substantial periodicity by varying the 
position of the light emission centers within the same frame or between other 
frames, and making each time gap substantially the same (e.g., 10ms), thereby 
reducing flicker. 

10 Therefore, the start point of the second group G2 is to be varied within a 

range in which the gap between the positions of the light emission centers of 
the first and second groups G1 and G2 is substantially the same or similar to 
each other. _ , - 

FIGs. 11 A and 11B show relations between the APC level and the 

15 subfield interval (an occupation time), FIG. 11A showing a case of the subfield 
structure according to the first exemplary embodiment, and FIG. 11B showing a 
PDP subfield structure according to the second exemplary embodiment. 

As shown in FIGs. 11A and 11B, the gap of the subfield interval 
following the APC level in the subfield structure according to the second 

20 exemplary embodiment is formed to be reduced for each group G1 and G2 
because of variation of the start point of the second group G2 compared to the 
subfield interval following the APC level of the subfield structure according to 
the first exemplary embodiment, thereby reducing flicker. 

FIG. 12 shows a block diagram of a PDP image display according to an 
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exemplary embodiment of the present invention. 

As shown in FIG. 12, the PDP image display includes a video signal 
processor 100, a vertical frequency detector 200, a gamma correction and error 
diffuser 300, a memory controller 400, an address driver 500, an APC unit 600, 
a subfield variable range determination unit 700, a sustain and scan pulse 
driving controller 800, and a sustain and scan pulse driver 900. 

The video signal processor 100 digitizes external video signals to 
generate digital video signals. 

The vertical frequency detector 200 analyzes the digital video signals 
output by the video signal processor 100 to determine whether the input video 
data are 60Hz NTSC signals or 50Hz PAL signals, establishes a corresponding 
result as a data switch value, and outputs the data switch value together with 
the digital video signals. In other embodiments, the input video data may have 
formats other than NTSC or PAL, such as one or more high definition television 
(HDTV) formats, and the video signal processor 100 is capable of distinguishing 
between the input video data having other formats. 

The gamma correction and error diffuser 300 receives the digital video 
signals output by the vertical frequency detector 200, corrects a gamma value 
according to features of the PDP and perform spreading on display errors to 
adjacent pixels, and outputs results. The gamma correction and error diffuser 
300 also outputs the data switch value for indicating whether the video signals 
output by the vertical frequency detector 200 are 50Hz or 60Hz video signals to 
the memory controller 400 and the APC unit 600. 

The memory controller 400 receives the digital video data and the data 
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switch value output by the gamma correction and error diffuser 300, and 
generates subfield data in accordance with the data switch value. For example, 
the subfield data generated for 50Hz video signals (e.g., PAL) has a format 
different from the subfield data generated for 60Hz video signals (e.g., NTSC). 
5 When the data switch value indicates 60Hz video signals, subfield data 

corresponding to the digital video data are generated following the method of 
generating the subfield data as a single subfield group. 

However, when the data switch value indicates 50Hz video signals, 
subfields are divided into two subfield groups G1 and G2 as shown in FIGs. 5 
10 and 9A, and subfield data are generated so that the first group G1 may have six 
subfields and the second group G2 may have eight subfields. The subfield data 
are input to/output from a memory, and output to the address driver 500. 

In other embodiments, the subfield data having a different configuration 
may be generated for input video data having formats different from NTSC or 
15 PAL, such as, for example, one or more HDTV formats. 

The address driver 500 generates address data corresponding to the 
subfield data output by the memory controller 400, and applies the address data 
to address electrodes A1 through Am of the PDP 1 000. 

The APC unit 600 uses the video data output by the gamma correction 
20 and error diffuser 300 to detect a load ratio, calculates an APC level according 
to the detected load ratio, produces a number of sustain pulses corresponding 
to the calculated APC level, and outputs the number of sustain pulses. 

The subfield variable range determination unit 700 determines a 
variable range of each subfield according to the load ratio output by the APC 

20 



51111/DBP/Y35 



unit 800, and determines a start point of each subfield within the determined 
variable range. 

The sustain and scan pulse driving controller 800 receives the number 
of sustain pulses, the start point of each subfield, and the data switch value 
output by the subfield variable range determination unit 700, classifies as the 
50Hz video signal case or the 60Hz video signal case, generates each subfield 
arrangement configuration, and outputs the same to the sustain and scan pulse 
driver 900. 

The sustain and scan pulse driver 900 sustains and scans pulses based 
on the subfield arrangement configuration output by the sustain and scan pulse 
driving controller 800, and applies them to the scan electrodes X1 through Xn 
and sustain electrodes Y1 through Yn of the PDP 1000. 

According to an exemplary embodiment of the present invention, the 
DFC on the low gray region is greatly reduced by closely arranging the subfields 
used for forming low gray to the second group G2 to reduce a time difference 
between the subfields. 

According to another exemplary embodiment of the present invention, 
the flicker phenomenon is reduced by substantially maintaining periodicity of the 
light emission centers between the subfield groups. In other words, the light 
emission centers of the first and second subfield groups are repeated in such a 
manner that a time gap between the light emission centers of the first and 
second subfield groups of each frame is substantially the same as a time gap 
between light emission centers of a second subfield group of one frame and a 
first subfield group of a next consecutive frame. 
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While the present invention has been described in connection with 
certain exemplary embodiments, it is to be understood that the present 
invention is not limited to the disclosed exemplary embodiments, but, on the 
contrary, is intended to cover various modifications included within the spirit and 
5 scope of the appended claims and equivalents thereof. 
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